cells, exhibited premature cardiomyocyte differentiation, leading to a reduced progenitor pool able to contribute to the correct growth and lengthening of the outflow tract. This suggests cardiac neural crest cells signal to the second heart field to maintain these cells in a progenitor state. Current work is focussed on dissecting the interaction between neural crest cells and the second heart field in orchestrating outflow tract development, and what signalling pathways are involved in this communication. Cardiac disease is a major cause of death in today's society, which makes it important to study cardio-vascular development. Research into the development of the heart, the first forming organ in the body, will provide new knowledge to understand potential causes of different heart conditions. ETS-1 is an important transcription factor widely expressed in the chicken embryo, including the heart. Previous studies demonstrated a role for ETS-1 in neural crest cells, which migrate into the heart where they contribute to outflow tract septation. Furthermore, ETS-1 is known to regulate expression of miR-126, which downregulates antagonists of VEGF. In turn, VEGF controls endocardial to mesenchymal transformation during heart valve formation. In situ hybridization revealed ETS-1 expression in endocardial cushions (HH18-22 chicken), which generate the heart valves. Concomitantly, next generation sequencing of smallRNAs identified several microRNAs (miR-126, miR-499 & miR-451) upregulated during cushion formation. This was confirmed by RT-qPCR. Interestingly, one of these microRNAs (miR-499) targets a site present in the ETS-1 3'UTR and repressed expression of a luciferase reporter gene, suggesting that fine tuning of expression is important for heart development. Ongoing experiments characterize additional candidate target genes and use antagomir-mediated knockdown of microRNA function to investigate the importance of this regulatory network for cardiac neural crest migration and cushion development. canonical (TRPC) in salivary gland has recently been reported. The authors investigated expression of these TRP channels in the submandibular gland during early developmental stage in which the cell constitution is different, and discussed the function of TRP in the submandibular gland in early development. Using rat submandibular gland at embryonic days (E)18 and E20 and postnatal days (PN)0 and PN5 when cells constituting the submandibular gland alter, and PN28 when functional maturation of the acinar region of the submandibular gland completes, expression of TRPV3, TRPV4, TRPC1 and TRPM8 was investigated using real-time Quantitative polymerase chain reaction (RT-qPCR) and immunohistochemistry. All TRP channels were expressed in cells constituting the submandibular gland in early developmental stage, but an increase in the expression level at PN5 on RT-qPCR was significant compared with those at E18, PN0 and PN28 in TRPC1 and TRPV4 channels, whereas an increase was observed but not significant in the others. On immunohistochemical staining at PN5, positive reaction for anti-TRPC1 antibody was observed in the duct region, whereas strong reactions of anti-TRPM8 antibody, anti-TRPV3 and anti-TRPV4 antibodies were observed in cells which proliferated from a terminal portion of cells arranged tubular structure which previously constituted mostly the submandibular gland. It was clarified that TRP channels are expressed in the rat submandibular gland in early developmental stage although cells constituting the submandibular gland are different from those in adult animals, suggesting that these TRP channels are involved in cell differentiation in at PN5 into the adult submandibular gland during early development. Similar to other amniotes, avian embryos develop from a flat disc into a cylindrical structure with bilateral symmetry along the midline. Extensive research has been conducted in order to understand dorsal midline establishment (notochord, floor plate and neural tube), while much less has been done to understand formation of the ventral midline (dorsal aorta, dorsal mesentery, gut tube), or the way coordination between these two midline parts is achieved.
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In order to identify essential stages in ventral midline establishment, we used various imaging and analysis techniques, including scanning electron microscopy, optical coherence tomography, fate map labelling experiments and immunofluorescence cryosections, to examine the ventral midline area at different axial levels and developmental stages.
We have noticed an extracellular matrix (ECM) protrusion from the endoderm midline, which expresses Laminin and Fibronectin, and contains various sizes of yolk particles. Migrating mesenchyme cells, which originate from the lateral plate mesoderm bilaterally, were observed penetrating this net-like ECM structure but not passing across it to the other side. Once a distinct dorsal mesentery structure appears, consisting of two separate cell populations with a sharp border between them at the midline, the expression of Laminin is diminished.
We hypothesize that the close proximity between the notochord and the endoderm enables the tagging of the endoderm midline at very early developmental stages. Later on, as part of the normal developmental process, the notochord moves to a more dorsal position and a net-like ECM structure appears between the continuously detaching notochord and the endoderm midline. We suggest that this temporary ECM structure may play a role in attracting (or guiding) migrating cells towards the midline, and in forming a border that prevents migrating cells from crossing the midline. In this way the ECM net-like structure assists in the accurate establishment of the embryonic ventral midline. Neural crest dysfunction underlies many of the developmental defects present in RASopathies, a family of congenital syndromes caused by aberrant Ras-MAPK signaling. The neural crest also gives rise to the periocular mesenchyme which induces lacrimal gland budding. Here, we showed that Shp2 deletion in the neural crest abolished lacrimal gland development. Genetic evidence demonstrated that Shp2 was recruited by Frs2 to mediate FGF but not PDGF signaling to activate Ras-MAPK signaling during development of the periocular mesenchyme. In addition to preventing p53-independent apoptosis and promoting migration of Sox10-expressing neural crests, Shp2 is also required for expression of homeodomain transcription factors Alx4, which directly controls Fgf10 expression in the periocular mesenchyme necessary for lacrimal gland induction. Inactivation of ALX4 caused lacrimal gland aplasia in both human and mouse. These results revealed a key role of Alx4 in mediating FGF-Shp2-MAPK signaling in the neural crest for lacrimal gland development. Cell recognition and cell matching are fundamental mechanisms in forming complex biological systems, particularly in neurogenesis and organogenesis. Previous work has identified a range of molecules regulating neural cell matching but the fundamental matching mechanisms of these molecules are still not well understood. In this study, we have utilised Drosophila embryonic heart formation as a model system to decipher the mechanisms underlying cell matching during organogenesis. Drosophila cardiogenesis is characterized by two rows of contralateral cells migrating towards each other and meeting with high precision over a period of 2-3 hours. The cardioblasts consist of two broad types, four cells expressing Tinman followed by two expressing Seven-up, that occur in repeated fashion. In the wildtype heart, Tinman positive cells reliably match up with other Tinman positive cells from the opposite line of cardioblasts, and likewise for Seven-up positive cardioblasts. During the matching process, we have observed matching correction, whereby filopodia from opposing cells only maintain contact if both cells have the same Tinman or Seven-up expression. To understand the underlying mechanisms for this selective binding phenomenon, we screened known components from neuronal cell matching. We identified Fasciclin III (Fas3), a cell adhesion molecule of the immunoglobulin superfamily, as having differential expression between Tinman and Seven-up cells and reduction of Fas3 expression pattern in the heart dramatically alters the cell matching accuracy. However, fas3 null mutants show mild matching phenotypes, indicative of other possible complimentary mechanisms assisting cell matching. Our results suggest that Fas3 is important in cell matching during heart formation by regulating the preferential interaction of opposing filapodia, but that secondary mechanisms exist to ensure robust cell matching. Cerebellum is important for motor coordination and body balance. Generation of cerebellar neurons begins at around embryonic day (E) 10.5 in mouse from the two functionally distinct neural stem cell pools in cerebellum, namely anterior rhombic lip (ARL) and ventricular zone (VZ). While the ARL is responsible for the production of cerebellar glutamatergic neurons, the VZ gives rise to GABAergic neurons and glial cells. Canonical BMP signaling plays an indispensable role in cell specification at ARL, but its role at cerebellar VZ is still uncharacterized. Given the observation of phosphorylated Smad1/5 expression in VZ at embryonic day (E) 11.5, we hypothesize that canonical BMP signaling regulates neural stem cell maintenance and/or neurogenesis at cerebellar VZ. Conditional knockout of Smad1/5, which encode the mediators of canonical BMP signaling, resulted in decreased cell proliferation at cerebellar VZ. Moreover, loss of Smad1/5 promoted cell specification and increased neurogenesis at the VZ, leading to quicker depletion of neural stem cells. Gliogenesis begins at around E14 in mouse cerebellum. To understand the impact of Smad1/5 ablation on gliogenesis, we analysed the expression of glial cell markers BLBP and GFAP. Our results suggested impaired development of Bergmann glia and astrocytes in Smad1/5 mutants. Taken together, BMP/Smad signaling helps to maintain the neural stem cells at cerebellar VZ, and regulates neurogenesis and gliogenesis in mouse cerebellum. 
